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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PURPOSE: To prevent the degradation of a light emitting 
characteristic caused by oxygen or moisture, and 
maintain a stable light emitting characteristic over a long 
period of time by arranging a layer of double layers 
composed of an oxygen barrier layer and an oxygen 
absorbing layer as a sealing layer of a layered body. 
CONSTITUTION: A sealing layer 4 is arranged outside of 
a structure body 1 as a layered body 2 through a 
protective layer 3. This sealing layer 4 is composed of 
one or more sets of double layers by forming an oxygen 
absorbing layer 41 and an oxygen barrier layer 42 as a 
single set. An organic compound, an oxygen absorbing 
compound, a fluorine compound, metallic fine powder and 
the like having small ionization potential are used as a 
material used in the oxygen absorbing layer 41. Metallic 
oxide, nitride, fluoride and the like used as the protective 
layer 3 are used as the oxygen barrier layer 42. 
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^v^:7 3i::^/U) -4, 4' - v^T ^ y t:':7 =./K N. 
N. N* , N' -t' h7:7ijirL/L.-4, 4' -v^T^y 
:7rcr:^/^:n — 4, 4' - t';^ ( v/y^Ji^/UT^ 20 
y) :^^;d-— Ky ^'^^/i-. N, N, N-hy (p-hy 

/i^) r^>^> 4- (v?- p- h y /i-r ^ y) -4* - 

[4 (v^-p- hy/i-r^y) ^^y/u] ^^/u-^v-, 

4-N, N- v^^^^/l^r ^ y - (2 ->^:7 

/UT^ y ^^/i^'^>"if N — /u;tr/u/^y^— 

[0 0 4 5] iE7L^Aji<^ LTC»J?$fi1#(^^JPS^n/^ 30 
ii^(15 nm--5 /I mT^fe^o ^ (>03E7LiiAil 

?3 /.^ o 1: J: I >o 

[004 6] ©m^-^AS 

•^^^dt&cxK^te^tL^m^aA/i^i. i^^^it)?^A$ 

[0 0 4 7] *f*:^J<t LTJl. ^ hnMj^:7/U7huy V 40 
mm{^. #^Bg 57-149259 (^58-5 
5 4 5 0 ^An. 1^63-104061 
^nXl/^er^ h^^y v^y Polymer Prep 

Pints. Japan Vol .37,No.3(1988)p.681^t;ifS«c^ttTl/^ 

fls:. ■^:7^uv-<y uv^^^OlS^^x h7;?7/u^vKM 

7K^> ;;?7/UaK>^^ ^ Japanese Journal of Applied 
Physics. 27. L 269(1988). #^Bg 6 0-6 9 6 5 7 ^'<c^ 
1^61-143764 ^-^S. 1^61-14815 
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ma^. wmBE6 1-225151 ^^j^m. 1^6 1 - 2 3 

375 O-^^^^iw^TH^tbTl^erv 
:/S^^jyJ:t^rv hn:/K^ft:. Appl. Phys. Lett.. 

x^mh\cXoxm7jk^ntc:i'^^i>Ty~-/\-mmt^. 

!^mBE5 9- 1 9 4 3 9 3 -^^i^^Ci^Tj^ ^ttT ^5— 5g 

- 1 9 4 3 9 3 ^<d:mxnmmm^Bmm\:^^%:myc 
i^. m^mxm(Dunt\^xhm\^^^^t:^-x^^:it 

[004 8] ^/c. B-^j\)j'-;i^mmw^(o^mm 

(8-:3ry y y -/u) r/u^^[> 
hy;^ (5. 7-v^>:^ i:ici-8-^y y y-zi^) r 
/u^rri^^, hy;^(5, 7-v^>^n^-8-^y y y 
-/u) T/u^:^^^'^. hy;^ (2-y ^yu-8-^y y 

rnfP^l n. Mg. Cu. Ca. Sn. :^ ^cifi P b JCg# 

ft*>ofc^M^ft:^t>m^^Ag<^$tisf^ urffli^e^n 
^?iAjlco«)|sf^ \^xm\^^^:itt^x^^. 

[0 0 4 9] m^=-^A@<i: Ur<DJ?^*lf|#(C$iJRi$;h./^ 

il^flS nm~5 M mX-^5c r(Dffl;^?iAg 
fi. ±iiI!Lfc«)|s}-OlS^fci(±2mJeA±;?)-^/^5-ii1^ 

[0 0 5 0] mc. :^^m\^mi^hti^mmi^ mmm 

[0 0 5 1] 1 . ^-(7)^0J 

^-^o^pj(7):fr<SEL^^ji. mn:i^-txo\^. mm 
f^2t i^xmrnf^ 1 (D^m\:ii^mm s ^ifti^xm±m 4 
^ga^$^^rl^5o z(Dm±m4n. mm^MS4iis 

hmj$.^tix^^^o liiT. »S@3&IFi^Jl:^4^;lol^ 

[00 5 2] 1 ) ^mm 



(9) 



^mW^T-l 6 9 5 6 7 
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ohxM{^mmfi-^nhtix\^^fji\^^^^±t. Mi^mm 

^m\^<Dh(OX^tltfX<. Mrt^mt 1.x i-XMsO. G 
eO, Alz 03 . N i O. C a O. B a F e2 O 

3 . Y203 . s i 02 . mit'f^^ >m(Dmitm'^. a 

1 N. BN. S i3 N4 . L izN^(Dmt^. S i 
Cv T i C^(D^it^. SrSx EuS. CuS. Zn 

S^(Dm[:^. ^fciXMgFi . Mg (OH) 2 . Ba 

S04 ^m(om^mm^mmit^!^^mif^zt7if*- 

O. MgO. AI2 O3 . N i O^CD&Mffi^T^;Ji>#lc 20 

[005 31 m^mmi^mmit^m^hfj:^immn. 

m^hfh^x:o\:LmAi^^nm^:}^m^m^-r^^ pv 
umti.x\tm^<o:>5m^^htix\*^hf)*^. M^mrn^ 

^^x^^xiimm-r^ z t ^*^x^ 30 
a. mmmmm 

[0 0 5 4] ^mmmmix. ^mm^mnx ot-t^ 40 

»oCi:;&5Sf^L<. $ ^Jcifl i 0 Ot:i^iLT»-»or ^ 
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z(Dfj:fi^xi>»^L\^^:fjmi±RJt^iimmm. m^t'-A 

o) f}^ht^^^mm^M&-rh^^m{:it^t. mm 

L < 11 2 0 ^JeJLTT)^ J: t \ 
— F^co^^glll X 1 0-2 p al^T> 4#{C6 X 1 0-3 P 

7 X 1 0'3 P ai^±. L<Jilxio-2p 
aJ^±{:iu. ^^J[^.1^x-^b6^MM g ^ 1 0 0 

0t:J^TI-APf^LX^«-r6o S*SS<il 0 nm/^f^^ 

i.rc^-<>xM^mmmj;:^iym^{-±m\^^\ 

y^y<y m(D ^ xm^^^ U V ^:^m\XK\t>\^^ ^< y^m 
^:^>\i'-J^:^y<y^mxh^o Mf£:i4<7)^ ^d":/ t'-A 
:^y<y^mXMs0^^h^^^i^m^^Mf^-r^ (^^<0 
-(^iy\i'—J^X^mM%^:^^<y^^J L^^-omit-f 

6) ^^^mi^it^t. mmm^iximm^jsT. w^u 

0 0VJ^T^W*L<. t:'— A®acfi5 0 OmAi^T. 
i|#iw6 OmAJ[^T755$f^ LV>, 

[0 0 5 5] ±j^(7)x^{zi.xmf5^^th^i^mm<7)m^ 

^tzi^\zimmmm^s<^^f}-Mmmm^^< i^mf 
tii^^j^h-r. zti\^^^xmmi^^(7)^mm<7)^^-i;^ 

M<!:^^6o mx^i^^ft^i^mmrnxMeo^fStm-r^m 
mm(7)mmmm (i onm/m xmrn-r^trnm 

mfi-^n^^?^-iyt*-:kt\^^fzi^. :L(om^a^mmmi\ 
PS(i'^(Of^^$a:^(D:fi-^{:i J; t) . 1 0 n 

m^mx^-m^^xm^mt \^x(omm^-\-^\^^n^ 

5^75-^(1. mMm(7)Mf^mux(7)^^m^Mi^mm(D 
^i^^it^x^ ^fziim^-r^ z t^m^\^< . t<Dfz 
m^\xM^mmyximm^mfSLir^:Lttmi^ 

hi^mm<omiSL^ x^-M<DM^w^Txrf o^tf)^ 

[00 56] i^fz^ :^%m\Z.io\*^X\'X^mm<0{i^^^^ 

t\^X. m.^1&W(^M^^^WM\z.m\^^^:Ltii-X^ 



(10) 



^mW- 7-169567 
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■5) {zX^^m^m^J:i^<0^ ^fc(l^'5->ryv.:^nr/W=i 

[0 0 5 71 QPYomizx^^m^m^^m^^mi^M 

1988.30.22#RSJ , TKy^UT (i:W«<0^y-^ 
^/K 1988.3O.22#0S) ^ i|^r^Bg 6 3-1 8 96 4 

6 3-2 2 2 0 e^^^m^^^^tlX^^^y ym^^Mi^ 
"^it^^. it#r^Bg6 3- 2 3 8 1 1 5-^>^$Rlcr^^^;n. 

i/>^/^::^ta:ii^u:/, ^ p n h y <^r 20 

-5^:7 5/ ^^S-g-fr 3-1 2 9 8 5 2 

[0 0 5 8] CDCVD& (>^7X-vC 

VD) ] t;!^^^^!^!^?^^^^)^!^*^;^:^^^^^!::^^ 
/-Ky:ii^LxV, /if y 7^ h ^ >^/^:^nai^L^>', TKyif— 

h y ^^/i-c/v^^s y p«^/n- y h^v^v-^:-^. 
y i/n^-^:/^, 
[0 0 5 9] d)/^— :7/^3^l3T/^=^— :77U^n 

^^^BS6 3- 1 8 9 6 4-^^S{C^:7^^tt-Cl^e:75/^ 

^^Bg 63-22206 
^tx^X^^^h^ym-^.m^^it^^. i|#MBg6 3-2 3 8 

1 1 ^"^{ikm^^^^flXy^^^y ym^m^^it^^. 

zKy ^ n n h y >'/U';<^n:3i^l/>', y n n v?:7/u 
:?}-n:n^u:/^ ^ n n K y y'/^:^^a:Il^ U V<h ci n 

>^ S^^^fi^f*: 3-1 2 98 5 2 ^<ii«#RS) 

[0 0 6 0] »^Jifi. m^^^M^^i\L^mK)&\ix. 
^ti^'fhPMDm {Aiu^^M^'^f'iy^^m) . cvd^ 

fetctJ;5;&^ 1 0 nm'-l 0 0 /xm-efc^:: 
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mm^^M^mtmi^ i x i 0-2 p a jexm^ l< *± 
6 X 1 0-^ p aj£iT. mmm<^iimMmnwi^7 0 or 
£jiT»^ L< 1^6 0 ox:^r. sffiias(ia^2 0 ox: 

i!^T$?^ L < (1 1 0 O^Ci^TXfe > 5 0 n 

mym:XT»^ L< 1^3 nm/^^I^T^ UX^m-T-Sr 

[0 0 6 1 1 • CVDj£ 
[0 0 6 2] • ^-^^ 

xhrn^{^mmxi^ x\^^^*^. 1 6mm^m:tx^m^'^ 

Xij^m(DU^\^i^^^J^^i'±Xfj:\^^(DX^mx^^o ^ 

mmB^mmi 2 0#rHim^^^iS^x^6o ^^^'^(dwm 
coss n^^t-r^ m$m <Dm $ (tie c xiisiiis^ ^ tt 

[0 0 6 3] • ;^ e^-ri— h?£ 
±fB^-r:^ h&om'a^,J:(5]ittcbX^§fc^?S^. 10 0 

'--20000rp in»^ U<*i200--8000rpm 
X[Hlte$ii:XV>-5«]itfls:±tcig^fi?gTU 
^^(0^^^^(;i5'-6 0^^^$?^L<fil 0~3 0l:P^[Hl 
te^iirfc^. h&cO^.^I^1t(cUX^^$^^ 

il^(7:>x^^ K;«f7:^0:;^# ^ (2 5 
X 7 5 X 1 . 1 mm) <OPitt*:^fc*i#llE L^T-X 
0. 6 — 6m K »^ U< (iO. 5--3mlX^'5o^ 

i-'5«liM(7);?$icjj;;cxagl:ilJ^$tb6;5^ ^(D®m 

1— 4 0 g/l 00ml»* L<fi4'-2 
0 g/1 0 Om 1 X^6o 

[0 0 6 4] /£4b\ ^^:^V^'BLXf^^\:f^^^-Vm<0\i^ 
^t\.(D-)5m^^y^^Xiy. MS:S{::K^^^^^^ffli^X 
3 0- 1 0 Ot:*?^ L< 1^5 0 — 8 OX:X. l'--24B# 

[0 0 6 5] 2) ^±m 

: ffllB^^ii 3 (D±.\mmW^ 1 (^1^1^ 1 3l|ij{;ii5 



(11) 



1#gl¥7- 1 6 9 5 6 7 
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II. (i) ><^Wkv-K7^:xv'-r/^>r<^/^^^/^*^S^[::'& 

t h'^yy^it^^n. (ii) ^^BS^ti^b-^^^ 10 

(iii) >^ym^.it^^. m^i^y ymitmt7^m(D:^ 
^i^mt^^. (iv) ^jR?s«&^. m^^m^mibmii mm 

^<DFe, Co, Ni, Cu. Rt^T /i^:^ V ^± 
m^mm. tt*Bl^c^/J>$V>^J^0iJ;tf^, a l . in, 
Mg, Yb, Zi. Na, K^^^tf -5 ^ ;&ST*# So 

mm (^^v-zi^mm, pc ps^) ^m^f^ztm 

®^s>^<yT-ji 20 
^^y-^y r-ii<>: uTfi. mMmt\^xm\^^tz^mmi[: 

[00 6 6] 2 . 

^r,(7)^m<7)^m^Lm^n. m2{c^^'rxo\c. mm 
rcn^minxhx\^\ fj:^. mmmri-x. m±mt\^x 

m^<op^^<Dmm^^&m. mMi^timn^^^x. wm 
^tt-Sw^^i/^iv ^<D^mt\.x\'X. m^^^^. 
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{bur. m^. ^tz.\tMm^^x^^\^\ ^fz.^mm^ 

^(o^wt^h^^^m^. mm^Rmmm^mm\^x^Wi\^ 
^mm. '^ti\^Kt&'i^<Dmmm^m\^^xim^^tm^Yf 

^\z.mm^Ammm^mML.x^m\^xh^\^\ mm^Am 
[0 0 6 7] ^Rm. -^fz^mn^-r^mmt 

[0 0 6 8] Q)mmmmm\iBmM(D^m (f e , c o , 

Ni, Mn. Cr. V, Zn, C u) (DW^^s Wm. 
mM<D±m (Fe, Co, Ni, Mn, Cr, V, Z 

n, cu) . ^(D^mm.h\^<it^<Dmim^mi\:^^ 

Ot:J[^±(7)?aST-^^Lfc:t>t^;5'W^ bl\ ) ^^h^J:h 

a 

fjdW^LV^ fcirXLf^. h (II) coom 

m^i±<oit^mxmm t uT(ORft^^xmi?'r 

CoO+l/^402 ^l/2Co2 O3 
[0 0 6 9] ®^mm'- 3-30 (7)-^^/c:JiZ:^<Dj^ 
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(12) 
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[0 0 7 01 yN^v^!>A, ui>f;j>., )V^=z.f^ io 

< 1 fiS%4^T0 . 0 0 1 fi«%^±) <7)«ST*e&{b 

[00 7 1] Z<D^^f£i^W%:^WM\:iisi^X»m\^m 

1/2 02 



R-CH=CH-R 



^iitmm=k^Am-t^mM-^^o mit^y<^i^h on 

[0 0 7 21 

[{bil 



R-CHa-R 



[0 0 7 31 
lit 2] 



Oz 



R-CH-R 
0-OH 



^ R-CH-CH-R 



H20 



[0 0 7 4] ®com^. (D, (B)tmm(Dmtii^*-h^o # 
1/202 +c->co 
[0 0 7 5] 3. mE.(Dmm 

/l-^'^l&^<^tfeJII^. ^/hfla-Si :a-SiC^ a 

-C. G eO(DJ:oti:mm^^m\^^^Ztt^-Xt^^. ^ 40 

y^evn-hfe, >^^>:y^y>'^> CVD&^^^ 



^ R-CH-CH-R 



I 

OH 



[0 0 7 is] 4. ^m<D9^m 

mmmf&^4 4 ^^^-r^^t.tzi'tm.mmmmm 4 3 
f)^h^^^o ^tz. '£^m\:ift^cxz(Dm±m4(D±\zm(D 

m±m^mmL'Xhx^\ -^tc. z(D^±m4(DTm{z 
^mm^mnxhx\.\ mmmm4 4 tLXi-x. 

men. T/i^^-r, v^y^&^sf^^, ^p-r^/i-v^y:*?, 

±itihii(c^U5 ofifi%:i^±9 5 fifi%i^ T^m^i^: 
(3 8 0-^6 5 0 nm) -C^jJ^-r-Sj^^^^Wi-^O^J 



(13) 



7-169567 
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m. JS^Ji. mm^Amm. &.mmm^m\f^:itii-xtf 

^xh^tcibi::. ^mELm^^mm-r^^m^jtcx lo 
''^mm(Dm^i^>x.xmt-r^:itt)>'^mx^^o z(d 

\:iW\M^<o^^<Dtj:\^^h(OXh^:Ltf)'^^'^\^<. Z(0 20 

[0 0 7 7] 5. m^(D%m 

mmmm^Mi^*^ l X i o-*^ c c • c c . s • 
(cmHg) ^Txh^^mm2 2^^>fj:< ti,-mm 

<D^mm2 2(DTm\^^mm%:m^-fxi>x\^\ ^5{c^ 

^mi emmi 68^(1959) icum^tix^^^^:^ 

J. Polyra. Sci. part2A-2 vol.8 p. 467 ( 1 9 7 
0) {;ifBfc$tT.XV>5^rfc^^^tf^:r <!:;5>T-#6o Mr 

m^f^:Ltf)-x^ho 't(Djm^^t\^xa^ mz^nmn 
i^:=i-vm^^m\^^h:itf}-x^^o ^<d{^(d:)j 40 

[0 0 7 8] 
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2 5X 7 5X 1. \rt\m(0^^ X(OiSy^WL (HOY A 

To^^ 10 0 nm<Dm^x^m\^xm^nnMt ltc 
o^rBm'sm^^i.tz'ik. m^xs^r^^r^i.. ^(om 
(i^^r^^>^~-:^v^^^/^^±K) xio:«^rBmr^u 

(3 -P'^/W:7^rr/P) - [1, 1' -\:i*yztL=^ 
/l-] -4. 4' -i^r^> (JeJlT> ^2 

0 0 m g Att. ^ fcit ^ ^ y ^^t" vMS^vt;(lD#!\7K- h Ci 

hy:^ (8-=3ey y r/u^^r^e^A (j£i.T. ai 

q. ^1^5) ^2 0 0mgAtbT. K^^A- V^^— 

1 X 1 0-4 P a^xmELtio 

[0 0 7 9] iSkl>T% TPD^Atl./cBiriESIviADiftjJ^ — 

h^2 1 5~2 2 ot:*T':^jpfR^uT> TPu^mmm^ 

0 . 1 ~ 0 . 3 n in/#-eSB.^:X ^tatgcT) I T OM±IC 

itS^^-C. flii?6 0 nmCDjE^L^Ail^^fllLfc. C 

^ tvfc® ^SS ^ ^ L ^ 

Ai q. ^Atirc^'jyv'>^m&mm^^-h^2 

7 5X:^X-^P^LX. Alq. ■^^Si$>SO. I'-O. 

2 nm/&^XiE?L^AJi±tC*i«^^-C. Mil 6 0 nm 

tzo Ifkiz. (Mg) 1 g^^J6A^riol^ 

Tt^y y'r^^MSfei;!JDift7K-- h<i:^ (Ag) 5 00mg 
^^i?)Aix-C*5i^fc^ y t/r'r/KSfci^Dm^- h ^ 
n^'tt*D^ M g ^ 1 , 6 n m/"?^?(0^«j^SX^« 

i^^{^Ag<sro. \nriv/ify(r>mmm.m,xmm^ 

il:r> MgirAg^c7)^l'g^^Jg75^C>?tc5flIi¥l 6 0nm 

\z I To^ mm) . lEK^xm. m^m. ^xv^mi^ 
mm^^ntcztx^mELm^m^htitco ^^^^ z 
(ommt^xn. :^y:!<mm±\^mnhtitciTom. ie 

mfS.^tlX\^^^o ZZ.X\ I TO_hS.r>* I TO±{wfi/^ 

:i(Di^mxhoS. M^m\zmi^. ixio-*Pa^ 

XUEEl^tCo 

[0 0 8 01 i^mm<DM^ 

C0EE;^^8 X 1 0-3 p a icLfc, lg^l^X\ MgT^^Aofc 

i:4s 5x:{zj}mLx. Ms^o, 5nmy&(Dmmm 



(14) i|#§3¥ 7-169567 
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[0 0 8 1] mm^^mm 'mm^<vT-mmm ltd. 5 ^ mmmf^mi.tco ±fs. ^±m^xmm 

t<omn^l X 1 0-4 p a ^-e^amLTMg^ 1 nm/ m^^m^^'^tco 
miE(V) mSe?6S(iDA/cin2) »S(cd/in2) ^5fea^(lm/w) 
6 10.3 290 1.47 

fj:^. m^®^ (0. 3cm2 ) (cfi. 1 oi^(Di}j::kiMi lo [00 8 2] [^iS0tI2] i com g o mm^<l} 

Jiti t>tL X 1/ ^ ^tf l ^ C ^ t:^ o fco X $> o ti^ 

6 1 0.0 270 1.45 7® 

* J^T^JS^Ji <h[^1^. 1 of^(7)$[£:;»c^{::Tm^ 20 ^Lfc. y r-g <h LTi^^gg^y i^>^ 

[00 8 3] [^ffi^fl 3 ] 1 (?5®e^BSilX^OM g (ffi^^ft'fb^^iiM. i^o"p^ :440M)>^lX10-2 

^mm^U.T(D^mX l O O ^ m^g Ufc, F e (7)^*& (5of??^ : 3 7 0 1:) J; «9 1 0 /i m^/l LACo i=f 

sKllflSiim, :9'm«SfiPc : Fe = 5 0 : 3 Ofig ih^^T^t^^T-t^figJii^TtJOil 19 T% ^JS^^fl 1 2 <i: 

CH2 CI2 ^?S7&-^m«^*?£{;iJ:«9^ f^l^T-fcofCo 

®±(V) S«Sg(mA/cm2) jS^(cd/m2) ^^a#(lm/w) 

6 1 0.5 287 1.43 8<@ 

[00 8 4] i\mm 1 ] {^sii&o^»ii:8 (ffi^^eanx i tw\m\^ lxwi^e L^^-^ftsi uyci« ^^t^igf^j^ 

m/E(V) ®«^fi(mA/cm2) »S(cd/ni2) ^7fe$$i!l^(lra/w) 

6 1 0.6 304 1.50 3fi 

[0 0 8 5] [itg^W2] )^^mi tm^mmx^-:>t^o 

6 10.5 300 1.50 4fi 

[0 0 8 6] vmm^^<Dmm tzo m-^n'mmm. \tmmtmmio\^<D^i^mt\^x 

f^iJjl 0 0 OBtrBm^^^.'^.to^JiaT^oJ: 9 (-/c^o 



\mm 1 ittSEW 2 
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(15) 
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10(5) 11 (4) 9 (1) 

[008 7] mmi&Tti\^mm^(omm 

mmm i 4 , e o o 

mmm 2 9,300 

mmm 3 7,500 

it^m 1 212 

itf^m 2 5 0 8 

^wtB Lm'¥'(Dmmt^(Di^m: 20 

2 SmrnX 7 5mmX 1 . 1 mm^D1^^ X(0;^7XStg 
I TOSltS^l 0 0 nm(Dm^X'J$.mi^tzh<D^m 

-t*;^- ( 3 — p< ^/w:7 zr^/u) - [1. 1* — t:':7ai 
-/U] -4, 4' -v^r^V- (TPD) ^2 0 Omgl^ 30 
ti. * fcit 5 ^ y ^x>l^}SfciJ!lD^#- h tc h y ;^ (8 

-^y y y— /u) t/w^: — (a i q . ) ^2 o om 

g A;JxK^^^ v^<-P^^ 1 X 1 0-^ P a ^T-?^mU 

-^(^^TPDA!9<7)BaiE5j^- h 2 1 5^-2 2 Ot:^ 
T*:&DiaLTPD^^*]^SO. I'-O. Snm/fpxm 

fc. mm^i^n. #'-hMg75^2 7 5t:'e^«i^^7ji5 40 

0. I--O. 2nm. Sffir^fi^^aT^^ofc, 

^y:/7'vigSfct*DffR^- ht;i-v^^i/ij^A 1 g^A 

5 0 Omg^l^^^^Co ^<7)^*^ji^2 X 1 O--* P 
XmE.LX^>i^^J>^^0, OS'-O. 0 8nm/»<^ 

^y:/7^'vM^-h^^^-^^^-v-5>A^l. 7~2. 8 

»>^(o.-t?- h^aSfi. ^*T.^*tt5 0 ot:. soo^cas 



1 0 5 (9 2) 7 0 (6 6) 

mm. (2 3t:) icx. to^i o 0 c d/m^ o 



15. 000 
2 0.0 0 0 
17. 0 0 0 
9 5 3 
12, 0 0 0 

^^mmm^m^m<o ^ xtci 5 0 n mmmmm i^mi^ 

mBtX^ti^ I TO/TPD/A 1 q/^Mg : I nCD^ 

m^(Dwm^mnmj^7 ^r . m^^&s, 6mA/ cm 
2 . 0^ 10 5c d/m^ xm:hmmj)m 1.3 1 m 

[0 0 8 9] ^SitJh^cOJFM 
ffiS:;^y-^i^?dbS^. iSp"p^ : :7n y-:h- hFC-4 
8. 10 0m -r h^7/W:^oai^u>-^y>-— >^/U 

2-^/y^/U-l. 3 -v^;?j-=^y— /l^^COM 

FNo. 1 6 0 0) 5 0 g^®«?^ii:fc^?K^^*;tf>^ 

M^xmw^w^i^fco mc. z(Dmm^±t^<^mm: 
m^m^i^x^-r:^hm^i¥m{^i^mm±mti.tc m 

J¥ 1 0 ^ ^ n >-) , 

[00 90] [^iS^^!i5] -ry;^^'^vo. oig^^ 

— r/i-5ml Jr^;ii^Lfc^?g{C^<^v^!>AO. 1 fiS% 

m«r?§tti^i g<^>!jD;tT'g'S^^fc^. mm:^:^^mm 

^iiryb^^^X-l 0 or 3 0 5>P«m^$^. fL^T'*&* 
Ix7K^^^±8^'7":7o>-AFNo. 1 600. 5 0 g^^S¥ 

^^fcttS:;^y-^At±S^:7tn y-:h- hFC-4 3. ^ 

?Ki 4 om 1 mw^mi^fco mz. :i(omm^ 
mmm4xm^^tim^^m^mm\^x^^^:^ bm^i^mi. 
i^mm±mt (mm 0. 2^y)o 
[00 9 1] mmm e ] m^:^ v -^M±m. 

^ : 77n y hFC-4 3. 1 0 0 m 1 {ilT^^vK^^tt 
i^v'^^o^-AFNo. 1 6 00. SOg^^m^'^tcm 

m^~mit=^^</i^h (11) i7:)*»^o. 5 s^m^m4t 
mm(Djj^x^WL^^. z(Dmm^mmm4X'mi^fcm 

«iilo. 5^:y) o 
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[00 9 2] immmii iy'=i.i7^y<-)-i^^j^o, ig 

itm. m^v.^ : ?7 3-y/l'Q-5 0) l Og^*Dx.T« 
«2L. ^^JIILT'e;g^^fcS. mM*P(wAtt. 6 0 or 

(m. p. =4 2-4 4^:) {;i^JD;tTM^Lfco w 

[0 0 9 3] [itg^^s] &$:;^y-^At±s^:7a y 

— hFC-43. 1 0 OmWZir h'7y:tt2:x,^iy:yt 



30 

^nixAFNo. 1 60 0) 5 0 g^^^$^/b^fR^ 

^^me?l4T'fflV>/c:mitfr(C^:mLT^i^X h^^f^S* 
L^SitJhg <!r U/c (^^ 1 0 ^ ^ D ^^) , 
[0 0 9 4] [lt;R«^4] ^m;<f^^SKil$^yh^D- 
7K:y^;^cfi-C5 0t:{;iJ!JD?!iUfc:/<7>'-r V (m. p. = 
4 2-^4 4^:) SrMiiS054T'ffiV^yh«it»:i^^''mL. jKc 

V) o ^^S0il4~7^Sj;U^tbg^0i|3'-4(D#^E 

100 c d/m2 T-^mffiii^igi!jib^J:U^l<5r^fe(^#^ 



14 
*ifil?iJ7 

tl:R0»J 3 



4 . 5 0 0 ^Pal 
5, OOO^Pal 

4 , 0 0 0 Stfe^ 
8 . 0 0 0 

15 0 ^PbI 



15 0 



2 0, 
2 0, 
2 0, 
1 0. 
2, 



0 0 0 mmi^js± 
0 0 0 B#rBm-h 
0 0 0 mr^}^± 
0 0 0 ^ram-h 

0 0 0 ^rBl£Jl± 



1, ooomr^^± 



1 2^^m^^>fb/.CL 

1 2^^s-^>ft:^c^L 

1 2^Mmmt^j:i. 

1 ^^^m 



[0 0 9 5] mmm s ] 

^mm\^^y hU. 5X10-6 torr (O^^STN, 
N* -v?>^j:— /U-N, N' - (3~y ^/^:7zcr:/U) 
-1, 1' - t :7airz/U- 4, 4' -i/r^>' (l^TT 40 
PUt\y^o) ^2 0 0A^#U. ^|ji%#TPDi: S-^d- 
immmm i o o A^jfMu. a i ^ 
2ooA3g^ufco -^i/^v-e^A (Mg) tm 

(Ag) ^10 : 1 OJ[gT-M:T-2 0 0 nm^^^UT^ 
[0 0 9 6] ^^iic7)?f^^ 

mK^^v-^^Mmy^Di—hFc-i 2^ 



^v-r^A^&Tfe^fiStb-Cl 0 0 : l\:ifj:^X^^J:ttX^ 

f)^:Lm^i.. ^<(D^m^xm\B][^cmf^m^m\^x 
^mm^Mf^i^tc. u±(^mmt^x^mw^m^^xn 
ofc, z<DXo\c\^xi^^\^r;LmmBLm^^^^±m{^ 

[0 0 9 7] [it^MS] ^iS^j8(7)^^(D{^^g{;i-v^ 

[0 0 9 8] immms^i mmmsxm\^^tim.7i^mti. 
itm) \cix^fc^j.^i^mm\ci.xm^^i^mi^rc. ^(o 

[0 0 9 9] mmmio-] mmmsxm^^^tim^mt 
^±s^) {:iix^rcy.^i^mm^^\^xm'f'^rfmi^tio ^(o 
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[0 10 0] im^^l 1] 

2 5mmX 7 5 mm X 1 . 1 min(7:>:^9 I T 

O^mmm^X^ l Onm^Oi^^-eMmU^ct^O^^BJ 

(3-^^/W:7ai:=iyl-) -N, N' - >^:7 in n/P [ 1 , 
1' -4, 4' -v^r^^/ (TPD) ^ 

2 0 0mgAtL. :^/ciS^^y >^x>M^i^'- hiC4. 
4' -t:';^ (2, 2' -v^:7 3^rr/nf:=^/i') t':7,c=^/> 

(DPVBi) ^2 0 OmgAttXK^If^l X 1 0-4 

2 1 5 — 2 2 0*C*X;t)DlS^U. TPD^mMMSO. 1 
-0. 3 nm/l3?-eSP>^S«FS*S-ht-^«Ur. flSJPe 

lL^Am<0±\Z. t>9-o(D;J?- hct t)DPVB i 
3feii<^ LT4 0 nm^iiS*L;^Co h 
g;5*^2 4 0rXfol9. ^«ifS*i0. I'-O. 3 n m/ 

(Alq3 ) ^Sr2 0 OmgAtLT^^1flc3^*U/S:o ^ 

^ 1 X 1 0-4 P a ^-eMEELT^i^^. A 1 c^Aofc 

h^2 3 Ot:*-C^)P^L. Alq3 $:0, 0 1-- 
0. 0 3 nm/e?(D^^jiST'2 O nm^SLfCo 



^(7)^ii(^^^j^^^4^(;iX. OVTii^blOV. 0V;5^ 
e>-10V--0. 5 vrBlfiiT*5#-foXRl*aL. 

I 0 0 1 0 1 ] itihScojfM 
il:. lmm<Oitlhe^ffMLfc„ 

[0 10 2] [tt:e5«?i|6] *]te0^Ji 1 <bl^CP^. xm 

t;i*S6fi?iIl 1 irl^C^f+Xi^ihll^Jf^^Ufc:. mMMX 
liRU^tbKe^iiecDit-ihbfc^T-^-^tt^'tts oisrof^ 

T'tlSHi. ite^M6 Xfi4 OiUXfeofCo ±fz.. nm^A 
1 i:S:t>'it^^'J6(Di+JhL;rc^^^^^tL^'ttl OlBTo 
WA^i^^e (^^<3i^:^-<5/i5'aJg{SH-2 2 0) 
{r^mU. fMS<^2 5t:-^6 0t:^3 0^>. 6 0X:^2 
5t:^3 O^^^^b^iir^illi^^^/i-^l 0(El^t)igi-^ 

i4tgi^^^;rc/^</.c-:>irc*^«i^lSe?lli iX2e. it««?ll 

ife^il 1 1 Ji^tSit^y 6 {Clt-<TjtMB#<7)*@^ <7)[^±> 
[0103] [^IS^i] 1 2 ] 

StS;3tf7;^lci 0 0 0 A(?) I TO i.m^c.-i^^'y^ 
^±S{uv-3oo) twT«c#Lyho rt^^s^nuysiS 

P>^mmfi*#;^7;^a«^K^^g(Cir:y h 5X10 
-5 t o i r<7)K^SXN, N' - (3-p«^/U>^^ — 
/U) -1. 1* -t:':7ai::^/W-4, 4* -v^T^V- (T 
PD) ^6 0 0 ASg^L. 3m^S-Yi Ka:^'>^y V 
y-/^r/^^^^A^^$:A 1 q3 ^5 0 0A^*L/Co 
^i/^v'!:7A (Mg) tm (Ag) ^10:1 

<oK^M:x2 0 ooA^mmL^WiE Lm^<ommt*^^ 
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{01041 mmt*^^m^ 

(10-^ tor T^^T) 

yy:/ (-^v:y^^yy(Dmmmm^Mn5, 3X10 
-13 c c • c m/ c -s - (cmHg)) ^f)^^ 

m^(r>mmp^(^m<o^^^myi^:^ (is or. i 
f^n^xtnmmmi ooc d/m^ icr^mssi^eiu 

/Co 

[0 10 5] Lit^m7^ mmmi 2x^m\^^fzmmi^^ io 

't(?)±{CS®f^^Jf^^-t-^w<h/^<. iD^j^^lOOc 

©jLfco fSi^S 0 OB#F^^^S^ig»)^. ^T-P^C»^3fe®^ 
ammmi 2(7)m^3, SScm^ t;i:^i*L. ittSS0ij7(O 

[0106] 20 

<D'^i\L^V5±i.x. ^m\:^^r^x^'&fm!^t^^^mn 

m%:m's[M^^i:^^^:it\cxoxmm. ^55^. iagi^ 
tifc^m^<DmmB Lm^^^mm-r^ :i t^-x% 

mmmxh^o 



!2] ^^m<D^ mi:.(Dmm(oMr»m^m^^\c7r:-r 
mxh^o 

mmmxh^o 

Tjk^mmmxh^o 
Tfk-rw^mmx'h^o 

1 O -^rlSE 
1 1- -Sffi 

1 2 '-mm 
1 3 -mm 

1 4-:^mm^um 

2 1 "-mtmi&^Mii'^ 1 X 1 0 -»2 c c • c m/c m2 

• s • (cmHg) (D^mm 

3 1 -IttTK^J 

4 2 - -^^x^y 

4 3-3fe^fc*if?!MB!^t:tt«flgii 
4 4-^^fi^i^ 



imi] 




[@2] 
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